, 
. B  a  n  d  L  R  ,  W  e  l  l  s  D  M  ,  F  o  z  a  r  d  J  A  ,  G  h  e  t  i  u  T  ,  F  r  e  n  c  h  A  P  ,  P  o  u  n  d  M  P  ,  W  i  l  s  o  n  M  H  ,  Y  u  L  ,  L  i  W  ,  H  i  j  a  z  i  H  I  ,  O  h  J  ,   4  0  1   P  e  a  r  c  e  S  P  ,  P  e  r  e  z  -A  m  a  d  o  r  M  A  ,  Y  u  n  J  ,  K  r  a  m  e  r  E  ,  A  l  o  n  s  o  J  M  ,  G  o  d  i  n  C  ,  V  e  r  n  o  u  x  T  ,  H  o  d  g  m  a  n  T  C P  o  r  c  o  S  ,  L  a  r  r  i  e  u  A  ,  D  u  Y  ,  G  a  u  d  i  n  i  e  r  A  ,  G  o  h  T  ,  S  w  a  r  u  p  K  ,  S  w  a  r  u  p  R  ,  K  u  e  m  p  e  r  s  B  ,  B  i  s  h  o  p  p  A  ,  L  a  v  e  n  u  s  J  ,   5  6  8   C  a  s  i  m  i  r  o  I  ,  H  i  l  l  K  ,  B  e  n  k  o  v  a  E  ,  F  u  k  a  k  i  H  ,  B  r  a  d  y  S  M  ,  S  c  h  e  r  e  s  B  ,  P  e  r  e  t  B  ,  B  e  n  n  e  t  t  M  J   .  2  0  1  6  .  L  a  t  e  r  a  l  r  o  o  t   5  6  9   e  m  e  r  g  e  n  c  e  i  n  A  r  a  b  i  d  o  p  s  i  s  i  s  d  e  p  e  n  d  e  n  t  o  n  t  r  a  n  s  c  r  i  p  t  i  o  n  f  a  c  t  o  r  L  B  D  2  9  r  e  g  u  l  a  t  i  o  n  o  f  a  u  x  i  n  i  n  f  l  u  x  c  a  r  r  i  e  r   5  7  0   L  A  X  3  .  D  e  v  e  l  o  p  m  e  n  t   1  4  3   ,  3  3  4  0  -3  3  4  9  .   5  7  1   P  r  a  t  T  ,  H  a  j  n  y  J  ,  G  r  u  n  e  w  a  l  d  W  ,  V  a  s  i  l  e  v  a  M  ,  M  o  l  n  a  r  G  ,  T  e  j  o  s  R  ,  S  c  h  m  i  d  M  ,  S  a  u  e Figure 2 . Fluorescence intensity of PIN2-GFP and PIN4-GFP was elevated in ERF109 over-expression line PIN2-and PIN4-GFP reporters were introduced in the wild type and 35S:ERF109 by gene�c crosses [35S:ERF109 ×PIN2pro:PIN2:GFP (ERF109 PIN2, A), wild type ×PIN2pro:PIN2:GFP (WT PIN2, B), 35S:ERF109 ×PIN4pro:PIN4:GFP (ERF109 PIN4, C), and wild type ×PIN4pro:PIN4:GFP (WT PIN4, D)]. The GFP signals were observed using 7-day-old seedlings on a confocal microscope. Bar=50 μM. Three independent lines were analyzed for wild type and 35S:ERF109 background, and consistent results were obtained. GFP intensity of PIN2 (E) and PIN4 (F) was quan�fied by Image J (h�ps://imagej.nih.gov-/ij/). Values are mean ± SD (n=3 experiments, **P<0.01). Asterisks indicate Student's t-test significant differences. A. The schema�c view of the loca�ons of GCC-boxes (inverted red triangles) in the promoters and transcrip�on regions of PIN2 and PIN4 as well as the primers used for ChIP-PCR (blue lines for fragments contained GCC-box and green lines for fragments without GCC-box worked as nega�ve control). B. Yeast-one-hybrid assay for ERF109 binding to the GCC-box of PIN2 and PIN4. 30bp fragments contained GCC-box were chosen for BD vector construc�ons. A serial yeast dilu�ons (1:1, 1:10, 1:100 and 1:1000) were grown on SD medium lacking Leu and Trp (SD -Leu-Trp ) and transferred to SD medium lacking Leu, Trp and His + 3-AT (SD -Leu-Trp-His ) respec�vely. The empty AD (pGADT7) and BD ( pHIS2 ) vectors were used as nega�ve controls. C. ChIP-PCR assay for the binding between ERF109 and GCC-boxes of PIN2 and PIN4. DNA fragments with HA-ERF109 were precipitated from input DNA with an�-HA an�bodies or with no an�body. The enrichment of DNA fragments was determined by PCR. The regions of UBQ, PIN2 and PIN4 that do not contain GCC-box were used as nega�ve controls. D-E. Quan�ta�ve PCR analysis for ChIP assay. The enrichments of PIN2 (D) and PIN4 (E) fragments contained GCC-box were confirmed by *** Figure 5 . Gene�c analyses of ERF109 in pid, pin2 and pin4 mutant background A-C. Root phenotype. Seeds of indicated lines were separately germinated on MS for 12 days before photographs were taken (Scale bar =1cm). D-F. The primary root length was measured at the indicated �me points. Values are mean ± SD (n=30 seedlings, *P<0.05, **P<0.01). Sta�s�cally significant differences were calculated based on the Student's t-tests. G-I. The numbers of LRs (per cm) of different plants grown on MS were counted at the indicated �me points. Values are mean ± SD (n=30 seedlings, *P<0.05, **P<0.01). Sta�s�cally significant differences were calculated based on the Student's t-tests.
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Lateral root forma�on Figure 6 . A working model of ERF109 in auxin homeostasis JA-responsive ERF109 upregulates auxin biosynthesis by directly binding to GCC-boxes in the promoters of ASA1 and YUC2. ERF109 also directly bind to the GCC-boxes cis-elements in PIN2, PIN4, and PID. Elevated PID enhances PINs phosphoryla�on and s�mulates auxin transport. Therefore, ERF109 regulates root development through both auxin biosynthesis and transport.
